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ABSTRACT 
Cephalopods gained importance in the fishing industry 
when they emerged as one of the leading sea food products 
exclusively for international market in the mid sevenaas. 
Cephalopods fishery in India is still in an infant stage with 
vast scope for exploitation. The present work on the cephalo-
pod fishery along the Bombay coast is an effort to quanlify 
the resource potential of Sepia acculeata.. In this paper 
the morphometry, growth parameters, mortality (total, natural 
and fishing) rates, the yield per recruit and standing stock 
have been studied. s. acculeata grows to about 105, 157 
and 186 mm in the 1st, lind and lllrd year respectively. 
The relationship between cuttlebone length and weight 
was found to be: W = 0.001184 L 2.4 705. The growth 
parameters La , K and to were estimated to be 22 em, 
0.63/annum and -0.03 year respectively. Total mortaJity 
coefficient (Z) was 1.70, natural mortality coefficient (M) 
was computed to be 1.40, fishing mortality was estimated 
to be 0.30 and the exploitation ratio was around 0.2 indica-
ting ample scope for expanding the fishery for this species. 
The yield/recruit analysis indicated that at present the 
age at first capture is optimum. The standing stock of 
S. acculeata along the Bombay Coast was estimated to 
be around 5,600 tons. 
INTRODUCTION 
As some of the coastal fisheries have been overexploited, 
the attention is now being paid to the so called non-conventional 
resources such as tunas, squids and cuttlefish. 
Cuttlefish forms more than SO% of the total cephalopod landings 
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in Bombay. Of the total cuttlefish landings it is seen that Sepia ac-
culeata is the dominant species forming 75% of the catch. 
For optimum exploitation of this resource and making it 
a commercially viable export-oriented product, investigations 
on resource potential and present level of exploitation are essen-
tial. However, so far no attempt has been made to study the 
stock dynamics of this species off the Bombay coast. Present 
paper deals with the present status, stock dynamics and future 
prospects of this species off the Bombay Coast. 
MATERIAL AND METHODS 
The test animals i.e. Sepia aculeata were collected from 
New Ferry Wharf landing Centre in Greater Bombay during 
February, 1987 to February., 1988. Measurements on various 
morphometric characters of 112 specimens of Sepis acculeata were 
taken. The characters measured for the study were - Cuttlebone 
length/dorsal mantle length, cuttlebone width, ventral mantle 
length, mantle width, head width, inter orbital length, eye Width 
arm length, total length, dorsal ridge length and ventral hood 
length. 
the regression equation of the form 
Y = a + bx 
was fitted to the different characters. In the equation above 
'a' and 'b' are constants, which were estimated using "the methods 
of least squares". Simple correlation co-efficient 'r' was worked 
out to study the degree of linear relationship between the charac-
ters. The coefficient of determination r 2 was also computed 
to ascertain in the degree of goodness of fit of the regr~ssion 
equations. The length - weight relation of the form 
W =aLb 
where W is the body weight of fish, L is the body length 
of the fish and 'a' and 'b' are constants, was fitted. 
For the stock assessment length composition data was collect-
ed weekly from the commercial catches of New Ferry Wharf 
landing centre. Von Bertalanffy's equation was used to describe 
the growth in length. 
The modal lengths observed during different months, wine 
depicted in Fig.1 taking the former on the Y axis and the latter 
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Fig. I Indicates modal length interval 
on the X axis. The modal lengths observed during the study 
period have been P.~otted for different months of 1986 
to facilitate drawing of the growth curves. Based on these 9 
the regression of length at age (t + 1) on length at age (t) was 
worked out to estimate growth param-eters. 
The total mortality coefficient Z was calculated using Bever-
t on and Holt {1957) equation. 
'X" 
Z = K(La - L) 
L - L' 
where, La = Asymptotic length, K = growth coefficient 
L=the mean length in the catch, L' =A smallest length of fish 
that is fully recruited. The· natural mortafity (M) was estimated 
by using Pauly's ( 1980) equation. Fishing mortality was computed 
by using the relationship, F = l - M. 
Exploitation ratio was computed by the equation E = F/Z, 
whereas, the standing stock was determined by using the relation-
ship between yield(Y) and fishing mortality(F),which isgivenby 
TABLE 1 MORP~OMETRIC RUATIONSHIPS IN SEPIA ACULEATA 
Dependent 
'a' 'b' 'r' 1 2, 
charecteu characters r 
SET I 
Cuttlebone length Cuttlebone width 9.096 0.277 0.891 0.704 
Cuttlebone length Ventral mantle -12.411 0.093 0.911 0.830 
length 
Cuttlebone length Mantle width 8.015 0.505 0.991 0.982 
Cuttlebone length Head width 17.059 0.241 0.732 0.530 
Cuttlebone length Inter orbital 12.649 0.225 0.676 0.457 
length 
Cuttlebone length eye width 6.766 0.058 0.469 0.220 
Cuttlebone length Arm length 34.2408 1.032 0.722 D.521 
Cuttlebone length Total length 87.9386 2.159 0.812 0.659 
-------------------------------------------------------------------
SET II 
Dorsel Ridge Dorsal Hood 0.491 0.669 0.894 0.799 
length length 
Dorsal Ridge Cuttlebone length -5.068 8.527 0.889 0.790 
length length 
Dorsal Ridge Weight -203.049 24.96 0.857 0.734 
length 
-----------------~---------------------------------------------
SET Ill 
Ventral Ridge Ventral Hood -0.577 1.192 0.939 0.882 
length length 
Ventral Ridge Cuttlebone -193.474 34.425 0.880 0.770 
length length 
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8 = Y/F 
For yield per r-ecruit analysis the model of Beverton and 
Holt ( 1957) was used. 
RESULTS AND DISCUSSION 
The constants 18 1 and 'b' of the regression equation, cot'rela·~ 
tion 'r 2 ' are presented in Table ~ 1. 
Results indicate that the cuttlebone can be usefully employed 
to predict cuttlebone width, mantle length and width and not 
for prediction of other characters. A re.lationship of much interest 
and applies tion will be the one between dorsal/vental ridge 
length of beak with weight. It is observed that gut contents 
of tuna sharks etc., show high concentration of beaks, cuttlebone 
and other hard parts of cephalopods. Based on the dorsal/ventral 
ridge length of beaks found in these guts, it will be possible 
now to estimate the weight of sepia consumed by tuna, sharks 
etc, using the morphometric relationship arrived at in this study" 
This could throw more light on prey-predator rela tionshipo 
The length weight relationship of Seapia acculeata was found 
to be 
W = 0.001184 L 2 · 4705 
or Log W -;:: -2.9266 -1- 2.4765 Log.L. 
The coefficient of de termination was found to be 0.8797 ~ 
indicating that 87.97% of the variation in weight is explained 
by this. regression of weight on length. l"he vulue of the exponent 
'b' was significantly different than 3, indic8ting that the growt11 
is not isometric i.e. it is allometric. 
The scatter diagram (Fig.1) shows that in B year there is 
only one brood, which is released during the rnonth of Octobel', 
During the first year Sepia acculeata gr·ows to about 105 rnrr~o 9 8!: 
the end of 1 1/2 year it reaches 135 mm., at U1e end of second 
year 1 57 rnm and at 2 ·112 and third year U1e lengtlt r·ec1ches 
up to 17 3 and 186 mm, respectively. 
The qrowth parameters established by Bea·la!;;lrdi'y Ql'OY.t~! 
equation indicated that Sepia acculeata attains s rw3xicnuro lengtt··; 
of 220 rnrn with a growth l'a te of ~< = 0,6] /y(;ar. The V~J,' 
Be talanffy equation wotJld therefore be written r:i\3 ~ 
In the present study the total instantaneous mortality coeff-
icient (Z) was 1. 70. The natural ( M) and fishing (F) mortality 
was respectively 1.40 and 0.30. 
The exploitation ratio (E) is used as a rough indicator to 
assess whether the stock is overfished or not. The optimum 
value of E is 0.5 as sustainable yield is obtained when F = M 
( Guland, 1971 ). In the present study as 'E' was found to be around 
0.2, which indicates that the stock is very much underexploited 
and there is tremendous scope for future exploitation of this 
species along the Bombay Coast. 
The standing stock of Sepia aculeata off Bombay coast (bet-
ween Lat. 18° and 20°N) is 5567 tons which was computed using 
the average yield during 1975 to 1985. 
The yield per recruit is maximum (27 gm ) when F is beyond 
1.4 and t between 0. 7 and 1 years. (F ig.2). The present F is 
c 
0.3 and t around 0.8 years. This corresponds to yield per recruit 
c 
of 13.3 gm . Thus about four fold increase in the present fishing 
effort could a-lmost double the yield per recruit with the present 
t • However, we should be careful while increasing the fishing 
c 
effort so that it does not lead to recruitment overfishing 
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fig.2 Yield/Recruit tor varying of 'F' and 'Tc' 
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The present age at first capture appears optimal and there 
is no need for change in mesh size. 
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